When observed with optical long-baseline interferometers (OLBI), components of a binary star which are sufficiently separated produce their own interferometric fringe packets; these are referred to as Separated Fringe Packet (SFP) binaries. These SFP binaries can overlap in angular separation with the regime of systems resolvable by speckle interferometry at single, large-aperture telescopes and can provide additional measurements for preliminary orbits lacking good phase coverage, help constrain elements of already established orbits, and locate new binaries in the undersampled regime between the bounds of spectroscopic surveys and speckle interferometry. In this process, a visibility calibration star is not needed, and the separated fringe packets can provide an accurate vector separation. In this paper, we apply the SFP approach to ω Andromeda, HD 178911, 
Introduction
Long-baseline interferometric telescope arrays are well-suited for observing binaries with angular separations in the sub-millarcsecond regime using the traditional interferometric visibility method [for examples, see Armstrong (1992) , Boden et al (1999) , Hummel et al. (1995) , and Raghavan et al. (2009) ]. Another approach [Dyck et al. (1995) , Lane & Muterspaugh (2004) , Bagnuolo et al. (2006) , ten ] applies to stellar systems where the components of a binary are sufficiently far apart in projected angular separation that their fringe packets do not overlap and the visibility fitting approach is not relevant. This paper follows Farrington et al. (2010) (hereafter referred to as Paper I) presenting the results from a program of separated fringe packet (SFP) observations of spectroscopic and visual binary star systems made with the CHARA Array at Mount Wilson Observatory (ten Brummelaar et al. 2005) . Paper I contained the systems χ Draconis, HD 184467, and HD 198084, and presented new observations, orbits, and masses for each system, and a variant of this technique is presented for triple systems in O'Brien et al. (2011) . As part of this ongoing effort, we present here 150 new vector measurements of ω Andromeda, HD 178911, and ξ Cephei that are combined into 60 positional observations of the components of these systems. With this second paper, we have refined the process of data collection and reduction to incorporate the increased capacity and efficiency of the CLIMB (CLassic Interferometry with Multiple Baselines) beam combiner (ten Brummelaar et al. 2013 ).
Observational Overview
Data were routinely taken on the CHARA Array's three largest baselines (S1-E1-W1) and other intermediate baselines when the preferred telescopes were assigned to other simultaneous observing experiments. A list of observations for ω Andromeda, HD 178911, and ξ Cephei taken with the CHARA Array, along with baselines used, is given in Table 1.   This table contains Before 2009, observations for the SFP program were taken as described in Paper I with the CHARA Classic two-beam combiner as described by (ten Brummelaar et al. 2005 ). All observations after 2009 were taken with the CHARA CLIMB IR pupil-plane three-beam combiner (ten Brummelaar et al. 2013 ) also through the K ′ filter. The timespan between observing sessions ranged from as little as a week to more than a year. Orbits for these systems were determined with combined spectroscopic/interferometric solutions as described in Tokovinin et al. (1992) ; Tokovinin (1993) with all available CHARA, published speckle interfrometry data (Hartkopf et al. 2001b) , and spectroscopic orbits as described below.
Characterizing Separated Fringe Packets
The theory, history, errors, and method of utilizing SFP interferometry are discussed in detail in Paper I. Several important changes have been implemented since the publication of that paper that have increased the accuracy, quality, and speed of the data acquisition with the CHARA Array. In 2009, the new CLIMB three-beam combiner ) was built alongside of the previously used CLASSIC two-beam combiner. While primarily built for multiple simultaneous baseline observations to determine closure phase (ten Brummelaar et al. 2013) , the SFP project found an alternative use for the combiner, as the primary mode for CLIMB used two dither mirrors working simultaneously at different frequencies and movement parameters narrowed the delay-space being sampled at any given time. If used in its primary mode, this would decrease the 1-D sky coverage of two of the baselines by 25% for the second pair of baselines that include a dither mirror, and 50% for the final pair which is considered the "cross fringe." In order to retain the largest possible sky coverage, a two-beam mode was added that used the same frequencies and largest possible delay-space search for all three baselines, but only recorded one baseline at a time.
With this mode on CLIMB, the amount of time needed to observe one object on all three baselines took less than a quarter of the time required by the method described in Paper I.
Data Reduction
Most of the data reduction was done with the same method and software as described in Farrington et al. (2010) with the exception of the final stage, the determination of the 2-D location of the companion.
Calculation Method for Astrometry from SFP Data
Each observation of a binary star produces a linear separation of the system on the sky, whose direction is determined by the projection angle of the baseline on the sky and whose distance is determined by the separation of the two fringe packets divided by the projected baseline length (Farrington et al. 2010) . Thus, if we place the primary, as defined by the star that produces the largest fringe packet 1 , at the origin, each observation will produce a line, which for observation i we write as
For any single observation, the position of the secondary (x s , y s ) can lie anywhere on this line, but for more than one observation the position of the secondary is more restricted.
Ideally all of the lines will intersect at the position of the secondary, but of course the presence of noise makes this extremely unlikely. We therefore use the equivalent of a χ 
Effects of Misalignment
In Paper I, the most prevalent possible sources of error were discussed and all but the piston error were of such a small magnitude that they could essentially be dismissed. It is worth quantifying the potential error in separation of two fringe packets brought about by the misalignment of the optical path from the beam combiner out to the telescope on one arm of the interferometer.
Starting with the configuration in Figure 2 , we can calculate the error in path for a single star for a typical misalignment that could occur due to coudé variation in azimuth of approximately 5mm or about 10 arcseconds over the longest baseline. We want to determine components for a relatively wide realistic case:
where ∆ is the on-sky separation of the two fringes in milliarcseconds and rearranging Equation 5 from Paper I gives:
The solutions for Equation 8 are given in Figure 3 with increasing θ and from 0-10 arcsecond misalignment for a baseline of 300 m and projected binary star separation of 60 mas, show a maximum differential delay that is 3 orders of magnitude smaller than the separation between the two fringes (for this example, the separation of the fringes in microns is approximately 87µm, and the error due to the largest misalignment approaches 0.08µm), and thus far smaller than atmospheric piston, the most dominant source of positional error.
Results

ω Andromeda
ω Andromeda = HR 417, HD 8799, spectral types are suggested to be F3V+F5V (Abt 1985; Cowley 1976) . The listed B component is faint (12th magnitude at 2 ′′ ) and may be optical Burnham (1873 Burnham ( , 1887 . The system also contains a second pair 2 ′ distant, separated by 5 ′′ with a combined magnitude of 10, designated as components CD, which are optical.
No previous astrometric or interferometric observations of the system have been published.
All astrometric data taken for this system was obtained on the CHARA Array using CLIMB and the VEGA visible beam combiner (Mourard et al. 2009 ). VEGA data are not processed through the SFP principle but they used the classical principle of visibility modulation as a function of time, baseline, as in Pan et al. (1990) . The spectroscopic orbit used in the combined solution presented here is from Griffin (2011) . A simultaneous solution utilizing all the radial velocity and visual data was carried out with an interactive program developed by Tokovinin et al. (1992) ; Tokovinin (1993) that computes all 10 orbital elements. This technique employs the method of least squares to yield elements satisfying both radial velocity and astrometric measurements as described in McAlister et al. (1995) . The orbital elements from the combined solution are listed in Table 2 , along with the orbital χ 2 ν , masses, and orbital parallax calculated from the solution, and Figure 4 shows the relative orbit. from Hartkopf et al. (2000) , and the spectroscopic orbit and first combined solution are from Tokovinin et al. (2000) . While the previous orbit included only six visual measurements, our solution is quite similar with reduced errors while including 17 measurements from the CHARA Array, and 10 other subsequent speckle interferometric data points. This five-fold increase in the number of measures of relative astrometry has a significant impact on the mass and other determinations due to much lower errors. The orbit, presented in Table 3 , was computed using the same combined solution technique of (Tokovinin et al. 1992; Tokovinin 1993 ) listed above deriving all ten orbital parameters as well as orbital χ 2 ν , component masses, and orbital parallax. (Öpik 1932) and its status, whether optical or physical, is unknown. Eggen (1991 Eggen ( , 1992 has determined the system to be a member of the IC 2391 supercluster. Summary information for the system can be found in the Washington Double Star (WDS) Catalog (Mason et al. 2001) . Hyneck (1938) included the close pair in a list of composite spectrum binaries, and Abt (1961) suggested that it is long-period spectroscopic binary. Vickers & Scarfe (1976) confirmed Abt's suspicion, finding the system to be double-lined with an orbital period of The passage of time has quadrupled the number of interferometric measurements, most recently in the separated fringe packet campaign with the CHARA Array, and more importantly, this has increased the phase coverage from 1.3 to 16.4 orbital revolutions.
All published observations of the pair are listed in the Fourth Interferometric Catalog (Hartkopf et al. 2001b ) including the recent measures by speckle interferometry by Horch et al. (2008 Horch et al. ( , 2010 . The orbit, as presented in Table 4 was computed using the same combined solution technique of (Tokovinin et al. 1992; Tokovinin 1993 ) listed above and plotted in Figure 6 . As above, the orbital parallax of 38.10±2.81 mas is different from that of Hipparcos (33.79±1.06 mas; (van Leeuwen 2008)), probably due to the pair being unresolved and the parallax again being biased by the binary separation. Using the objective orbit grading scheme described in ORB6 a grade of 2, good, has been determined for this pair. As above this is based only on the orbital elements and the resolved measures and does not take into account the spectroscopic solution which significantly improves the quality. The masses of 1.045±0.031 M ⊙ and 0.408±0.066 M ⊙ for the components are of the same order as the previous solutions but are significantly different from what should be expected from a system with spectral types listed above.
Conclusion
As it was suggested in the first paper of this series, the inclusion of the CLIMB beam combiner did significantly increase the accuracy and alacrity of data acquisition for the SFP binary program. The three systems observed in this paper are just the first of many that are available to this technique and the ongoing effort continues to add new spectroscopic binaries that are within the available observation range for orbit determination. It should be noted that for the three systems discussed herein, and χ Draconis from Paper I of this series, the combined orbital solutions provide masses that do not mesh well with the predicted masses assigned from spectral typing. We present these orbits as they are computed, without prejudice to previously quoted spectral types, as the spectral typing and luminosity class determination are beyond the scope of the current investigation. Additionally, five of the six objects from both this discussion and Paper I show significant differences between the orbital parallax calculated here and the Hipparcos parallax measurements due to the binarity unresolved at that time. This manuscript was prepared with the AAS L A T E X macros v5.2. 
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